Background: Severe fever with thrombocytopenia syndrome virus (SFTSV), an 25 emerging human pathogen naturally transmitted by ticks, has spread widely during the 26 last few years. Although SFTSV has been detected in wild birds, the natural reservoir 27 and amplifying hosts for the virus have not been well-studied. 28 Methodology/Principle Findings: Here we report an experimental infection of 29 spotted doves (Streptopelia chinensis) with two strains of SFTSV, JS2010-14 30 (hereafter JS2010), a Chinese lineage strain and JS2014-16 (JS2014) from a Japanese 31 lineage, which represent the main viral genotypes currently circulating in East Asia.
Introduction 76
Severe fever with thrombocytopenia syndrome virus (SFTSV) is a phlebovirus 77 in the family Phenuiviridae and causes severe fever with thrombocytopenia syndrome 78 (SFTS), a severe hemorrhagic fever disease in East Asia (1, 2) . The disease is 79 characterized by high fever and a drastic reduction of platelets and leukocytes 80 resulting in multi-organ failure with mortality up to 10% of infected humans. SFTSV 81 was firstly isolated from a patient in Eastern China in 2010. By the end of 2017, more 82 than 12,000 cases have been reported in 23 Chinese provinces and are why SFTS has 83 become an increasingly important public health concern (3-6). 84 Severe Fever with Thrombocytopenia virus is a tick-borne zoonotic virus that 85 has been detected in or isolated from several species of ticks, especially H. 86 longicornis, a widely distributed tick species in East Asia [7] [8] [9] . SFTSV has a broad 87 spectrum of animal hosts. Previous studies conducted in East Aisa including China, 88 South Korea, and Japan showed that many domestic and wild animals were
In the first, the birds were randomly assigned to four treatment groups for each 134 SFTSV strain: procedural controls (n = 4), and three SFTSV challenge groups, each 135 given a different SFTSV dose: 10 3 (n = 8), 10 5 (n = 8), and 10 7 (n = 8) PFU (Table 1) . 136 The birds in the control group were housed together separately from the virus 137 challenged groups. On day 0 of the study, control birds were injected subcutaneously 138 (s.c.) in the medial left thigh with 100 μL of serum-free Dulbecco's Modified Eagle 139 Medium (DMEM) as previously described [17] . The individual birds in the three 140 SFTSV challenge groups were each inoculated s.c. with 100 μL of DMEM containing 141 10 7 , 10 5 or 10 3 PFU of a low passage (<3) human origin isolate of SFTSV according 142 to their group assignment ( In the second study, for each of the SFTSV strains, 16 spotted doves were 8 155 inoculated with a dose of 10 5 PFU with an additional two birds inoculated with 156 serum-free DMEM to serve as negative controls, respectively,. Birds were tested for 157 infection with SFTSV by viral isolation from organs and tissues in addition to serum 158 and/or antibody detection as in the previous experiment. Three randomly selected 159 birds were sacrificed at 2, 4, 7, and 14 dpi for necropsy and heart, liver, lung, spleen, 160 kidney, and brain collected. A small portion of each organ was sub-sampled, weighed, confluent Vero cell monolayers in the 24-well plate and in incubated for 45 min after 178 which it was removed. 1 ml of complete agarose overlay was added to each well. 179 Plaques formed in the positive wells were further titrated on six-well plates in a 180 ten-fold dilution series until a countable endpoint was reached. Cell cultures were 181 checked for plaque formation at 96, 120, and 144 hrs pi and the number of plaques 182 was recorded. Infectious virus titers were calculated as PFU/ml or PFU/cm 3 tissue. 
Results

216
Susceptibility of Spotted Doves to SFTSV
217
To investigate the susceptibility of spotted doves to SFTSV infection, the birds 218 were grouped into four groups and each group challenged with the two SFTSV strains 219 at doses of 10 7 , 10 5 and 10 3 PFU, respectively. The last group was inoculated with the 220 serum-free DMEM vehicle control. Our data demonstrates that spotted doves were 11 221 infected and developed viremia with both viral strains (Table 1, Figure 1 ). Viremia 222 appeared in each of the birds challenged with the doses of 10 7 and 10 5 PFU of both 223 viral strains. When challenged with the dose of 10 3 PFU, viremia was detected in 224 fewer birds than in the groups challenged with the higher doses. On the other hand, 225 when challenged at 10 3 PFU, more birds were viremic after challenge with strain 226 JS2014 of the Japanese lineage (5/8) than with strain JS2010 of the Chinese lineage 227 (2/8) ( Table 1) . 228 We were able to detect SFTSV-specific antibodies in doves challenged with each 229 of the SFTSV strains. In the 10 3 PFU group with JS2010 and JS2014 SFTSV strains, 
Dynamics of viremia in spotted doves challenged with SFTSV 240
Mean SFTSV viremia levels peaked on 3 dpi in the 10 7 PFU challenge group of 241 SFTSV strain JS2014 (mean=10 6.9 PFU/mL, SD 10 0.3 ), followed by the 10 5 PFU 242 group on 4 dpi (mean = 10 5.5 PFU/mL, SD 10 0.2 ), and by the 10 3 PFU group on day 5 12 243 (mean = 10 5.3 PFU/mL, SD 10 0.2 ). The Mean SFTSV viremia of 10 7 , 10 5 , and 10 3 PFU 244 challenge groups of SFTSV strain JS2010 peaked on 4 dpi (mean=10 5.6 PFU/mL, SD 245 10 0.3 ), 5 dpi (mean = 10 4.5 PFU/mL, SD 10 0.4 ), and 6 dpi (mean=10 4.3 PFU/mL, SD 246 10 0.2 ), respectively. The mean peak day of viremia for individual birds of the 10 7 PFU 247 challenge group of SFTSV strain JS2014 (mean 2.6 d) occurred significantly earlier 248 as compared to the other challenge groups (Table 1) (overall F=9.2, p<0.01, Tukey's 249 multiple comparisons of 10 7 mean to 10 5 and 10 3 PFU, q=5.2 and q=5.1, respectively).
250
With SFTSV strain JS2010, the mean peak day of viremia for individual birds of the 251 10 7 PFU challenge group was 3.7 d and was also significantly earlier compared to the 252 other challenge groups (Table 1) (overall F=10.2, p<0.01, Tukey's multiple 253 comparisons of 10 7 mean to 10 5 and 10 3 PFU, q=6.2 and q=5.5, respectively). Viremia 254 detected in birds of the 10 7 PFU challenge group of two SFTSV strains also fell to the 255 threshold of detection (5-6 days) more rapidly than the 10 5 or 10 3 PFU challenge 256 groups (7-8 days).
258
Multi-organ tropism of SFTSV in spotted doves 259 In the second study, the virus was successfully cultured from sera or organs in 15 260 of the 16 spotted doves challenged with 10 5 PFU of SFTSV strain JS2014. In the second study in the birds challenged with 10 5 PFU of JS2014, SFTSV was 266 detected through viral isolation or RT-PCR in multiple organs, including kidney, liver, 267 heart, lung, and spleen taken from three sacrificed birds at 2 dpi, 4 dpi and 7 dpi 268 (Table 2) 277 Prior to the study we sampled the blood of all birds that were seronegative for 278 specific antibodies to SFTSV by the PRNT assay. Final serum samples were collected 279 at 14 dpi or at the time of death in the first study, and the antibodies to SFTSV were 280 detected by the PRNT 90 in 8/8 (100%), 8/8 (100%), and 6/8 (75%) of the SFTSV 281 infected birds in the groups challenged with 10 7 , 10 5 , and 10 3 PFU of the strain 282 JS2014, respectively. In the groups challenged with 10 7 , 10 5 , and 10 3 PFU of the 283 strain JS2010, specific antibodies to SFTSV were detected in 8/8 (100%), 8/8 (100%), 284 and 4/8 (50%) of the infected birds, respectively (Table 1) . Neutralized antibodies for 285 SFTSV were detected earlier in the spotted doves challenged with 10 7 and 10 5 PFU 286 than in birds given 10 3 PFU (Figure 3 ). 14 287 288 289 In the first study, all infected birds underwent a period of anorexia that coincided 290 with detectable viremia in the groups challenged with 10 7 and 10 5 PFU of both 291 SFTSV strains. Moreover, a bird challenged with 10 7 PFU of the strain JS2014 292 developed symptoms of lethargy, ruffled and eventually died after peak viremia at 7 293 dpi. In the groups challenged with 10 3 PFU of both strains, however, only the birds 294 with detectable viremia showed anorexia. No other clinical signs were observed.
Development of SFTSV antibodies in spotted doves
Pathogenicity of the SFTSV infection in spotted doves
295
A dose-related loss of body weight was detected in birds following challenges 296 with the two SFTSV strains in the first study ( Figure 4) . The birds challenged with 297 10 7 PFU of the strain JS2014 had the largest drop in body mass, an average of 4.7% 298 by 4 dpi. The birds challenged with 10 7 PFU of SFTSV strain JS2010 showed the 299 greatest body mass loss of 3.6% average at 5 dpi. Challenged with 10 5 and 10 3 PFU of 300 the strain JS2014, the birds lost 3.5% and 2.3% of average body mass at 5 and 6 dpi, 301 respectively. Likewise, birds lost 2.4% and 1.3% of average body mass at 6 and 7 dpi, 302 respectively, when challenged with 10 5 and 10 3 PFU of the strain JS2010. In 303 comparison, the JS2014 strain appeared to cause the most mass loss earlier and more 304 severe than the JS2010 strain. By 10 dpi the mean mass had either returned to or 305 exceeded its starting level in all challenge groups. 
365
Our data indicate differential severities in the birds by the two clades of the 366 viruses. Of the two viral strains tested, JS2014 led to one out of eight death and higher 367 viremia titers while the birds, inoculated with JS2010, suffered no fatality and had 368 relatively lower virus titers in the blood (Figure 1 ). We speculate that with higher 369 viremia titers, the birds could transmit the virus to feeding ticks more efficiently. Thus, 370 as a potential amplifying host, spotted doves may be more efficient in transmitting 371 Japanese lineage SFTSV. This is consistent with the studies on the geographic 372 distribution of SFTSV genotypes, i.e., that the SFTSV strains of the Japanese lineage 373 are more widely disseminated igeographically, probably because its higher replication 374 efficacy in migratory birds such as doves. Spotted Doves challenged with 10 7 and 10 5 PFU of SFTSV (A and B) showed 515 earlier neutralizing antibody than 10 3 challenge groups (C).
